Recent mammalian studies have shown that long-lived plasma cells (LLPCs) provide persistent specific antibody titer resulting in humoral immunological memory, which constitute a new kind of "memory-providing cells". The LLPCs have been identified in rainbow trout, which provide similar constant expression of specific antibodies over a period of 35 weeks. However, there are little studies on whether the challenge to become as a LLPC in teleost is driven by affinity selection. In this study, channel catfish was immunized with TNP-KLH to examine the affinity of antibodies secreted by the LLPCs, the affinity of serum antibodies over response, the generation, tissue distribution, and the movement of LLPCs. TNP-specific LLPCs began to be generated at 4 weeks post-immunization, achieved a maximal number by week 8 of the response, and maintained a comparable level throughout the test period of 18 weeks, which is correlated to the dynamics of serum antibody affinity maturation in the response. LLPCs appear to mostly reside within, or migrate to the anterior kidney, and are located in spleen with a small portion. The antibody affinity produced by the anterior kidney LLPCs was shown to be much higher than that of other ASCs, which may indicate affinity-driven selection appears to play a significant role in plasma cell fate. Upon resolving the affinity-dependent mechanism of LLPCs, some important implications will be proposed for the development of immunological memory in teleost and the design of efficient aquaculture vaccine.
